Background: While demographic shifts project an increased need for long-term care for an aging population, hundreds of nursing homes close each year. We examine whether nursing home closures are geographically concentrated and related to local community characteristics such as the racial and ethnic population mix and poverty.
R
EGULATORY OVERSIGHT, REinforced by market forces and an increased focus on transparency and public reporting, is designed to eliminate poorly performing nursing homes. [1] [2] [3] A small fraction of US nursing homes closes each year (not more than 2%). Perhaps this is a desired outcome, since closure is the ultimate indicator of performance failure. 4 However, the operation of regulatory efforts and market forces are not likely to result in random distribution of closures. Rather, some facility types will be affected more than others. [3] [4] [5] [6] [7] [8] [9] [10] Equally important is whether closures are geographically concentrated such that their impact will not be uniform but instead will disproportionately affect certain communities and population subgroups more than others.
Within any particular community, the closure of just a few facilities could escalate anxiety among concerned family members (as well as state and local officials) owing to the negative effects of transfer trauma on frail elderly residents. [11] [12] [13] [14] Nursing home closures have been portrayed as "smoke without fire," in that efforts are often taken to avoid public panic or a media frenzy over their potentially adverse consequences. 8 Not surprisingly, federal and state regulators tend to be reluctant to close poorly performing facilities. 15 A number of previous studies have examined risk factors associated with nursing home closures, focusing on structural and organizational characteristics of the facility. [3] [4] [5] [6] [7] [8] [9] [10] These studies have generally identified poor financial and quality performance as the most important and consistent antecedents of nursing home closure. In particular, closed facilities were
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more likely to have experienced financial troubles, lower occupancy, and a less profitable payer mix than nonclosed facilities (eg, more Medicaid-supported and fewer private-paying or Medicare-supported residents); they were also likely to have received more inspection deficiency citations prior to closure. These attributes are typical of facilities ranked in the lower tier of all nursing home providers based on available resources and quality-ofcare problems. 16 Market factors and major policy shifts appear to have influenced nursing home closure as well. Facilities located in more competitive markets (as indicated by a greater number of nursing homes or more vacant beds) are more likely to close, 3, 6, 8, 9 and those with insufficient management and strategic planning expertise are less able to respond to exogenous policy shocks. For example, following the introduction of the federal Medicare prospective payment system (PPS) for nursing homes in 1998, there was an increase in closures. 4, 7 The shift to statebased Medicaid case-mix reimbursement for nursing homes has also precipitated closure. 4 In addition, closures were more likely to occur among facilities in states providing lower Medicaid nursing home reimbursement rates. 4, 9 Herein, we document nursing home closures reported over the decade between 1999 and 2008 to better understand the geography of nursing home closures. Specifically, we address 2 questions: (1) Are nursing home closures geographically patterned or concentrated? (2) Are closures related to local community characteristics such as the racial and ethnic population mix or the level of concentrated poverty?
METHODS

DATA SOURCES
We used the Online Survey Certification and Reporting (OSCAR) database, covering the period 1999 through 2008. The OSCAR database contains facility-level aggregate information, including measures of nursing home performance, staffing, organizational characteristics, and resident characteristics for all Medicare/Medicaid-certified nursing homes in the United States. The OSCAR data are facility self-reported and reviewed under a Centers for Medicare and Medicaid Services (CMS) protocol stipulated for annual inspection and certification. Since this is a federally mandated data source, except for a few nonparticipating, exclusively private-pay facilities, virtually all licensed nursing homes in the United States are included in the OSCAR database, with ascertainment approaching 100% per year.
Of primary interest to this analysis is the information recorded in OSCAR surveys concerning facility terminations from the Medicare/Medicaid programs, which is used herein to identify closures. We identified a total of 18 259 unique nursing homes over the period 1999 through 2008 from all 50 US states and the District of Columbia. Of these, 15 998 were freestanding facilities (88%), and 2261 were hospital based (12%); 12 635 were located in urban counties (69%) and 5624 in rural counties (31%).
We used the 2000 US census data to define geographic boundaries and map nursing home closures at the state, metropolitan statistical area (MSA), and zip code levels. Zip code level population data on racial and ethnic composition and poverty (from Census 2000) were matched to study facilities to determine whether nursing home closures were related to zip code level minority and poverty concentrations. This study was exempt from institutional review board review because no individual-level information was involved, and all data analyzed were from public sources.
IDENTIFICATION OF NURSING HOME CLOSURES
We defined nursing home closure as termination from the Medicare/Medicaid programs (either voluntarily or involuntarily), based on termination codes recorded in OSCAR over the period 1999 through 2008. Although these codes were not detailed enough to differentiate more specific reasons for closure, previous research found that most terminations were voluntary, with little difference between voluntary and involuntary closures with respect to occupancy, staffing levels, or deficiency citations identified during inspection. 3 Though rare, a facility might be terminated from and later reinstated in the OSCAR system. To avoid such "nonclosures," we calculated the number of months that elapsed from the date of the last survey for that facility appearing in the OSCAR database through December 31, 2008-the end point of our observation period. If this gap exceeded 18 months, then the facility was classified as permanently closed; otherwise, the facility was deemed closed with no additional information available to ascertain permanency of the closure (n=356 or 1.95% of total facilities). There were also cases where a facility's OSCAR records indicated no termination, but the gap between the date of its last survey and December 31, 2008, was at least 18 months; such facilities were classified as closures in this analysis (n=172 or 0.94%). The 18-month follow-up window is 3 months beyond the maximum 15-month interval between 2 successive standard surveys, as mandated by CMS in the current nursing home inspection process.
STATISTICAL ANALYSIS
We created an indicator for whether a facility was closed over the 10-year period 1999 through 2008 and tabulated freestanding and hospital-based facilities separately. Closures are presented as total counts and as the percentage of all nursing homes; the percentage measure is referred to as the cumulative rate of closures. Results were first summarized at the national level, then by region, state, MSA, and 5-digit zip code.
We calculated the Gini coefficient, weighted by the total number of ever-existing nursing homes in an area, to measure the extent of geographic concentration (or inequality in distribution) of closures across all MSAs and zip codes containing at least 1 nursing home during the study period. The weighted Gini coefficient ranges from 0 to 1; a value closer to 0 indicates a more equal distribution (ie, less concentration), and a value closer to 1 indicates a more unequal distribution (ie, higher degree of concentration). Furthermore, we used geographic information system mapping tools to visualize the geographic patterns of nursing home closures at the state level as well as spatial clustering of closures across zip codes within selected MSAs. In addition, we calculated the relative risk (RR) of closure among facilities located in zip codes with a higher proportion of minority populations or poverty rate compared with those in zip codes with the lowest proportion (bottom quartile) of minorities or poverty rate. Finally, we tallied the number of beds lost due to closures, beds added by new openings, and the resulting net change in bed supply at various geographic levels over the study period. , there has been a net decline in the number of nursing homes (both hospital-based and freestanding) due to more closures than new openings. The cumulative total number of beds lost due to facility closure was estimated at 184 264 (or 10.1% of all everexisting beds) over this 10-year period, most of which were in closed freestanding rather than hospital-based facilities. In contrast, only 87 362 beds (or 4.8%) were added due to new facility openings over the same period, resulting in a cumulative net loss of 96 902 (or over 5%) beds (eTable [http://www.archinternmed.com]).
RESULTS
NURSING HOME CLOSURES AT THE NATIONAL LEVEL
Between 1999 and 2008, a total of 2902 nursing homes closed, or nearly 16% of all Medicare/Medicaidcertified facilities ( Table 1) . The cumulative closure rate was substantially higher in hospital-based facilities than in freestanding ones (50% vs 11%). Urban hospitalbased facilities had the highest cumulative closure rate (60%). The closure rate among freestanding facilities was roughly the same in urban (11%) and rural (10%) areas.
REGIONAL AND INTERSTATE VARIATIONS
The overall cumulative closure rate was highest in the South (18%) and West (17%) and lowest in the Northeast and Midwest (14% for both) ( Table 1) . At the state level, the overall rate of closures varied more widely, ranging from roughly 5% in both Wyoming and South Dakota to 28% in Nevada and 30% in Oklahoma (Figure 2) . There was a similar pattern with respect to the percentage of beds closed, with all 4 regions and most states within each region sustaining a cumulative net loss of nursing home beds due to facility closure over the study period (eTable).
CONCENTRATION OF NURSING HOME CLOSURES ACROSS MSAs
The weighted Gini coefficient for overall nursing home closures was 0.55 across all MSAs, suggesting an uneven geographic distribution of closures. 
A ZIP CODE VIEW OF NURSING HOME CLOSURES
Since MSAs vary a great deal in size and socioeconomic characteristics, significant variations in nursing home closures might be hidden within the boundaries of each MSA. To reveal local community-level dynamics of nursing home closures, we focused the analysis on zip codes. A total of 9762 unique zip codes were identified, each containing at least 1 nursing home. The weighted Gini coefficient for the distribution of closures across all zip codes was 0.71, revealing a much more uneven distribution of closures at the community level than at the MSA level.
In Table 2 , we summarize the association between nursing home closure and zip code level racial and ethnic population mix and poverty as well as the estimated net loss of beds due to closures, tabulated separately for freestanding and hospital-based facilities. Among freestanding facilities, the RR of closure in zip codes with the highest percentage of blacks (top quartile) was 1.38 (95% confidence interval [CI], 1.21-1.58) times greater than in zip codes with the lowest percentage of blacks (bottom quartile). Similarly, freestanding facilities in the top quartile of Hispanic zip codes were 1.37 (95% CI, 1.20-1.56) times as likely to close as those in the bottom quartile. The RR of closure in zip codes with the highest level of poverty (top quartile) was more than double that in zip codes with the lowest (bottom quartile) poverty rate (RR, 2.01; 95% CI, 1.76-2.29). Similar patterns of association were observed in hospital-based facilities. Table 2 also lists both a greater number and percentage of net lost beds due to facility closures in zip codes with a higher proportion of minorities or higher poverty rates. Although hospital-based nursing homes lost a much greater percentage of both facilities and beds than freestanding homes over the study period, a great majority of both closed facilities and closed beds came from freestanding nursing homes. (Also see the eTable for hospital-based to freestanding ratios in facility closures and lost beds.)
In Figure 3 , we present maps to depict the spatial pattern of nursing home closures associated with selected zip code characteristics. Nursing home closures were largely clustered in zip codes with higher proportions of minority populations. Furthermore, these zip codes were typically clustered around neighborhoods close to the urban core, most often in pockets of concentrated poverty.
We conducted an analysis at the zip code level to calculate the distance from the centroid of each zip code to the nearest operating nursing home with Medicare/Medicaid-certified beds, separately for 1999 and 2008. We used this distance as a proximate measure of access barrier, since most older people (and their families) prefer a convenient location when searching for and selecting a long-term care facility. 17 Results reveal that in zip codes in which at least 1 nursing home closed from 1999 through 2008, the nearest distance to an operating facility increased from 2.73 (95% CI, 2.59-2.87) miles in 1999 to 3.81 (95% CI, 3.58-4.04) miles in 2008, on average, by an additional 1.08 (95% CI, 0.91-1.25) miles or 39.6%. In contrast, this distance was shortened slightly in zip codes without any nursing home closure, by −2.8%, from 3.20 (95% CI, 3.11-3.29) to 3.11 (95% CI, 3.02-3.19) miles. Similarly, in the poorest quartile of zip codes (ranked by poverty rate), this nearest distance increased by 10.4%, from 3.45 (95% CI, 3.26-3.64) to 3.81 (95% CI, 3.59-4.03) miles, in contrast to a much smaller increase in the remaining zip codes of 4.7%, from 2.97 (95% CI, 2.89-3.04) to 3.11 (95% CI, 3.02- 
UNEQUAL HIT: GEOGRAPHIC DISPARITIES IN NURSING HOME CLOSURE
Our analysis reveals that between 1999 and 2008, nearly 16% of all certified nursing home facilities in the United States closed, accompanied by a cumulative net loss of more than 5% of beds. Importantly, we find compelling evidence that closures are unevenly distributed geographically. The hardest hit communities with multiple closures were often those with the greatest concentration of racial and ethnic minority populations and poverty. Previous studies have found that lower-tier nursing homes, characterized by limited resources, reliance on Medicaid, poor performance, and lower-quality care, 16 are most likely to serve poor and nonwhite populations, both African Americans and Hispanics, 18, 19 and are at greatest risk of closure. 4, 6, 20 In addition, our results suggest that over the 10 years of the study period, the distance to the nearest operating nursing home has increased significantly for those living in zip codes where there was a closure compared with those without any closure. More importantly, this distance increased more substantially in poor and minority zip codes than in nonpoor and nonminority zip codes. It should be noted that our distance measure used mileage "as the crow flies," which could be quite different from real distance by car or public transit lines. Combined, these patterns raise concerns that nursing home closures disproportionately affect the access that minority older populations residing in poor neighborhoods have to any nursing home care, much less high-quality care. Since most failed nursing homes experience a downward spiral in financial and quality performance before their eventual closure, one might argue that the demise of such facilities is not necessarily a concern. In support of this argument, nursing home occupancy rates have dropped in most long-term care markets in recent years (http:// LTCFocUS.org). However, in the broader context of structural and socioeconomic disparities and persistent racial residential segregation, the clustering of nursing home closures in poor and minority-concentrated urban neighborhoods is troubling. This phenomenon, arguably, resembles similar dynamics of inequalities in public schools, housing, environmental decline, and other sectors. It is likely that better-performing nursing homes located in more pros- perous suburban neighborhoods will increasingly "skim the cream" (ie, private pay and problem-free patients) from the underresourced urban facilities, thereby accelerating their death spiral and the decline of inner-city areas in which these troubled facilities are located.
POLICY IMPLICATIONS
The current analysis reinforces previous work 16, 21 that has identified the considerable risk residents of lower-tier facilities face in terms of disparities in access and quality of care that would eventually place them in "triple jeopardy." That is, those in need of long-term care in this tier are more likely (1) to be placed in substandard facilities, (2) to live in areas of increased closures, thereby limiting their access to nursing home care; and (3) to live in areas with limited home-and community-based alternatives to nursing home care. 22 In addition, recent research has documented the increasing use of nursing homes among minority elderly people. 19 The demand for long-term care is likely to rise as the minority older population continues to grow rapidly in the near term. Combined, all these forces are likely to exacerbate the problem of nursing home access for those in greatest need who reside in disadvantaged neighborhoods. Superimposed on these disparities is the ongoing effort of most state Medicaid programs to control their costs by shifting Medicaid recipients who qualify for nursing home care to home-and community-based alternatives. As these "rebalancing" efforts continue to grow and competition with noninstitutional health care providers intensifies, it is likely that more nursing homes will close in the years to come.
A similar shift to community mental health services was to have occurred with the closure of state psychiatric hospital systems concurrent with the implementation of the Medicare and Medicaid programs. 23 Medicare and Medicaid offered the opportunity to shift states' costs for psychiatric care onto the federal government if provided outside state institutions. These efforts were often hastily planned, and the supply of communitybased care options did not meet the demand created by deinstitutionalization. This resulted in unintended adverse consequences for the recipients of care, their fami- Abbreviation: CI, confidence interval. a As quartile number increases, percentage of minority population or poverty rate increases. b Net number of lost beds is estimated by newly added beds minus closed beds cumulatively over the 10-year period 1999 through 2008. The denominator for the percentage of net lost beds includes all ever-existing beds over the period within each stratum.
lies, and communities. There is reason for concern that we may face a similar problem in long-term care.
Ultimately, a fuller picture of the impact of nursing home closures must include information on all nursing home alternatives. Of particular concern is the lack of a national database, comparable to the OSCAR database, on nursing home alternatives. We cannot fully map longterm care markets at either the MSA or zip code level without national historical and locational data on assisted living facilities, home health services, or adult day care services. Without a complete appreciation of the impact of nursing home closures on residents and local longterm care markets, our ability to select among these and other options will be short-sighted and ineffective. 
LIMITATIONS
The OSCAR data we relied on to identify closures may contain reporting errors. Thus, it is possible that our accounting of closed facilities is incomplete. However, no definitive records of closures currently exist from either government or industry. 8, 12 We should also note that our definition of closures is based on termination from the Medicare/Medicaid programs, and in some relatively rare cases, facilities may continue to operate by converting to assisted-living facilities or simple board and care homes. With relatively few exceptions, these facilities rely solely on private payments and often have restrictions as to the maximum level of impairment of their residents. The net result is that access for impaired people who reside in nursing homes is reduced when a facility is decertified. Although beyond the scope of the current analysis, the potential impact of nursing home closures on both the displaced residents and local communities warrants close monitoring. Additional research and policy discussions are necessary to fully gauge and mediate this impact.
In conclusion, nursing home closures tend to be geographically concentrated in minority and poor communities. The cumulative loss of nursing facility beds in the aftermath of closures, combined with the lack of alternative long-term care services in these disadvantaged communities and increasing use of nursing homes among minority elderly people, suggests that disparities in access will increase.
